This cross-sectional study was carried out from November, 2015 to May, 2016 to determine the prevalence of equine strongyles and associated risk factors in Jimma town. Fresh faecal samples were obtained from 384 randomly selected horses (n= 287), donkeys (n= 67) and mules (n= 30). Coprological examination for the detection of strongyle eggs was performed using floatation technique. The overall prevalence of strongyle infection in all species of animals was found to be 26.56% (102/384). The infection rate was 24.74% (71/287), 38.81% (26/67) and 16.67% (5/30) in horse, donkey and mules, respectively. The prevalence of strongyles in Jimma town was 35.72%, 27.27 and 23.2% in animals at ≤3, 4-10 and ≥10 years of old animals, respectively. However, in terms of age sex and body condition score, no significant differences were found between infected animals (P > 0.05). In conclusion, equine strongyle infection was found to be important in the area hence; regular deworming and pasture management are recommended to reduce the worm burden of equine in the study area.
INTRODUCTION
Equine endoparasites may be divided into three categories: nematodes or roundworms; cestodes or tapeworms and trematodes or flukes. Parasites are assigned to these categories according to their morphology or structure. Growth and life cycles of parasites within each group are generally distinct from those of the other groups. The roundworms are by far the most economically important internal parasites of equines (Yanzhen et al., 2009) . They cause various degrees of damage depending on the species and number at present, nutritional and the immune status of eqiuds. They decrease the performance, production and productivity in the animals mainly in the reduction of body weight or failure to gain weight or even increase the mortality in acute case (Asefa et al., 2011) . A number of studies conducted to detect association between poverty and animal diseases identified gastrointestinal parasitism as one of the most important problems for eqiuds in *Corresponding author. E-mail: bekele.tilahun2@gmail.com. Tel: +251913637536.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License developing countries (Perry et al., 2002; Fikru et al., 2005; Valdez-Cruz et al., 2006) . Internal parasites continue to be a significant threat to the health of equines. Even under proper management equines will become infested with internal parasites. Internal parasites of equines are of veterinary importance in many countries, where current methods of control rely almost entirely on the use of anthelmintics (Chapman et al., 2002) .
Studies and observations conducted in the last two decades have pinpointed helminth parasites as being a major health hazard, limiting the overall performance of equines (Hinney et al., 2011) . Equids are hosts to a great number of gastrointestinal parasite species, of which nematodes of the family Strongylidae, commonly called strongyle nematodes or strongyles, are the most important. These parasites are ubiquitous and live as adults in the large intestine of equids. Strongyle nematodes of equids (horse, donkey and zebra) are classified into the subfamilies Strongylinae and Cyathostominae, sometimes categorized as large and small strongyles, respectively. Among the helminthes, large strongyles are most devastating parasites of equines (Pandit et al., 2008) . These large strongyles are cosmopolitans in distribution. Again, of the three strongylus species, Strongylus vulgaris is the most important where the prevalence of this infection with one or more of these parasites approach 100% in foals (Kharchenko et al., 2009) . S. vulgaris and S. edentatus are relatively common and Streptococcus equinus seems to have more sporadic distribution.
These parasites are important because they migrate in the circulation and vital organs and can cause severe damage that is fatal in some instances (Yanzhen et al., 2009; Ramsey et al., 2004) . Diagnosis is based on the grazing history and clinical signs of loss of condition and anemia. Although oval, thin shelled strongyle eggs on fecal examination may be a useful aid to diagnosis (Shite et al., 2015) . Despite the huge numbers of equine population and the increasing importance of equines (donkeys, horses and mules) in the Ethiopian economy, very little research relating to equine strongyle infection has been carried out. High and low prevalence of equine strongyle infection was reported by Haimanot et al. (2015) , Molla et al. (2015) , Getachew et al. (2010 ), Alemayehu, (2004 and Feseha et al. (1999) from Dangila Town, Menz Keya Gerbil District, east shewa and Adaa, Akaki of East Shewa that revealed 5.73, 64.61, 100, 99 and 100%, respectively. Apart from these studies in other parts of Ethiopia, there has not been enough previous information on this infection in Jimma town, where equines are back bone of the economy of the study area. Therefore, the objective of this study was to determine the prevalence of equine strongyle infection in naturally infected horse, donkey and mule and to assess the associated risk factors of strongyle infection in Jimma town.
MATERIALS AND METHODS

Study area
The study was conducted at Jimma town, located 350 km southwest of Addis Ababa, capital city of Ethiopia. The town's geographical coordinates are 7°41' N latitude and 36°50' E longitude. The town is found at an average altitude of about 1,780 m above sea level. It lies in the climatic zone locally known as "Woyna Daga" (1,500 to 2,400 m above sea level) which is considered ideal for agricultural activities. The town is generally characterized by warm climate with a mean annual maximum temperature of 30°C and a mean annual minimum temperature of 14°C. The annual rainfall ranges from 1138 to 1690 mm. The maximum precipitation occurs during the three months period from June through August, with minimum rainfall occurring in December and January. From a climatic point of view, abundant rainfall makes this region one of the best watered of Ethiopian highland areas, conducive for agricultural production. The annual minimum and maximum temperature are about 14.4 and 26.7°C, respectively. The equine population of the area were found to be 2463 (1892-horses, 324-donkeys and 247-mules) (Adere and Tilahun, 2016) .
Study design and animals
A cross-sectional study was conducted from November, 2015 to May, 2016 on equines by collecting their faeces to estimate the prevalence of strongyle parasites in Jimma town. Fecal samples were directly collected from the rectum of 384 equids (horses = 287, donkeys = 67 and mules = 30) of all age groups, body conditions and both sex groups. Simple random sampling technique was employed to select individual study animals. All animals included in this study were local breeds, kept under extensive management system used for packing and transportation.
Sample size determination
The sample size was determined by considering with no previous study in the area and by taking 50% prevalence. The sample size for the study was calculated using (Thrusfield, 2005) formula. Accordingly, a sample size of 384 equines was considered for the study.
Where: N = required sample size, Pex = recorded previous prevalence = 50%, d = desired absolute precision =5%
Sampling and coprological examination
The samples were collected directly from the rectum of the animals (equines) in to the disposal labeled container and transported to JUCAVM Veterinary Parasitology laboratory soon after collection. During sample collection the identity number, body condition score, age and sex for individual animals were recorded. The floatation technique (Shite et al., 2015) was employed to concentrate parasite eggs in the faeces and examined microscopically (10x and 40x) for presence of parasite ova following procedures described previously. Identification of the eggs was made on the basis of their morphology (Soulsby, 1986) .
The age of the selected equines were determined by inspecting and estimating the incisor eruption times (Crane, 1997; Svendsen, 1997). Therefore, equines were grouped into three age categories namely equines less than or equal to three years, four to ten years and greater than and equal to ten years of age. Similarly, for present study, body condition was scored as poor, medium and good according to Adere and Tilahun (2016) .
Data analysis
The collected data during sampling and laboratory results was entered and stored in Microsoft Excel spread sheet 2007 (Microsoft Corporation, Redmond, Washington, USA) and SPSS (version 17; SPSS Inc., Chicago, IL, USA) was used to analyze the data. The data were thoroughly screened for errors and properly coded before subjecting to statistical analysis. Descriptive statistic was used to estimate the prevalence for strongyle nematodes in the study area. Risk factors such as age, sex and body condition were analyzed using the Pearson chi-square test. P value less than 0.05 was considered as statistical significant.
RESULTS
Prevalence of strongyle parasites in equine species
Out of 384 examined samples, 102 were positive for strongyle eggs. The overall prevalence for all horses, mules and donkeys was 26.56% (102/384). The infection rates were 24.74% (71/287) in horse, 38.81% (26/67) in donkey and 16.67% (5/30) in mules with a statistical significant difference in prevalence among them (P = 0.028) ( Table 1) .
Prevalence of strongyle parasite according to age, sex and body condition score bcs of animals
The infection rates of strongyles in Jimma town were 35.72, 27.27 and 23.2% in animals at ≤3, 4-10 and ≥10 years of old animals, respectively, while in female and male animals the rates were 25 and 26.79%, respectively. The body condition of all species was also classified as poor, medium and good body condition scores. The prevalence according to body condition score was found to be 27.06, 27.19 and 25.95% in poor, medium and good body condition, respectively. However, in terms of age, sex and body condition score no significant differences were found among infected animals (P > 0.05) as indicated in Table 2 .
DISCUSSION
In the current study the overall prevalence of strongyle infection was found to be 26.56%. The current finding was in agreement with Singh et al. (2015) reported as 27.33% in Punjab, India. It was higher than the reports of Haimanot et al. (2015) from Dangila Town which was 5.73%. In contrary the result was much lower than Molla et al. (2015) , Getachew et al. (2010) , Alemayehu (2004) and Feseha et al. (1999) from Menz Keya Gerbil District, east shewa and Adaa, Akaki of East Shewa that revealed 64.61, 100, 99 and 100% prevalence, respectively. This may be due to the presence of different geographical and climatic conditions and availability of anthelmintics between the study areas (Haimanot et al., 2015) . According to the current study the prevalence of strongyles in horses, donkeys and mules were 24.74, 38.81 and 16.67%, respectively. Based on this, strongyle infection is slightly higher in donkeys than mules and horses with a statistical significant difference (P<0.05) in the prevalence of strongyle infections among study animals. This result is relatively similar to the reports of Feseha et al. (1999) and Ayele et al. (2006) who reported higher prevalence of strongyles in donkey with a prevalence of 100 and 87%, in Menagesha and Boset, Central Shoa, Ethiopia, respectively. Moreover, Zerihun et al. (2011) in Ethiopia and Seri et al. (2004) also, in Sudan reported a higher prevalence of strongyle infection about 99.15 and 70.1% in donkeys, respectively. The higher prevalence in donkey was may be because of their low economic value and the poor conditions of housing and management and lack of deworming practices. In the current study the prevalence of strongyle infection in mules (16.67%) was lower than donkeys (38.81%) and horses (24.74%). This result disagree with the works of Basaznew et al. (2012) who reported higher strongyle infection in mules (85%) than in donkeys (82.7%) but the data analysis showed no statistical significant difference in the prevalence of strongyle infections between mules and donkeys. This difference may be attributed due to the difference in equine management and agro-climatic conditions between the study areas.
Horses were highly susceptible for GI strongyles but in this study the prevalence of equine strongylosis in horses was low as compared to donkeys. The result was in agreement with Haimanot et al. (2015) and Samrawit (2016) who reported lower prevalence of strongyle infection in horse in Dangila Town, Northwest Ethiopia and Mersa town, respectively. The lower prevalence in horses seems to be attributed to a reduced possibility for grazing and thus contact with the infective stages of parasites or intermediate hosts. Further, as the horses are valuable, maintained under appropriate hygienic conditions and receive periodical veterinary care, this might also play a significant role in reduced parasitism as compared with donkey (Singh et al., 2015) .
Data on age related prevalence of equine strongyle infection was 35.72, 27.27 and 23.2% in animals at ≤3, 4-10 and ≥10 years of old animals, respectively, with no statistical difference (P>0.05) among various age groups. Similarly no effect of age for the strongyle infection could be detected in other studies (Saeed et al., 2008; Francisco et al., 2009; Basaznew et al., 2012; Samrawit, 2016) . This result disagree with works of Chitra et al. (2011) who reported that the level of strongyles and Ascarids increased when the donkeys became older, but then decreased. It may be due to the development of age immunity to strongyles and Ascarids in adult donkeys.
The present study reported that prevalence of equine strongylosis (25% in female and 26.79% in male) was not influenced by sex. It indicates lack of any statistical difference among the two groups (P > 0.05) and gender does not seem to play a role in this regard. This phenomenon is also observed by other workers under different management and climatic conditions (Jemal, 2008; Basaznew et al., 2012) . The current study also revealed that the prevalence was 5.64, 4.35 and 8.33% in poor, medium and good body conditioned equines, respectively, with no statistical significance difference (P>0.05) among these groups. This indicates that there is no relationship between BCS and strogyle infection in equine. Similar result was reported by many authors (Fikiru et al., 2005; Haimanot et al., 2015) .
Conclusion
The present study indicated that equine strogyle infection to be the major problem in the study area being highest in donkeys followed by horses and mules. Hence this disease is an important health problem of the equines which is speculated to cause enormous economic losses through poor weight gain, reduce working ability, low performance and short life expectancy of working equines. The occurrence of stronyle infection was observed in different sex, age and body condition score of equines in this study. The climatic condition of Jimma town of Oromia region where rainfall is frequent and temperature is mild also favors the development and survival of infective larvae for most part of the years. Owing to the huge equines population in the study area considerable contamination to the communal pasture grazing system could be the other factor which favors the survival of the parasite. Animals of different age and sex group usually graze on communal pasture facilitated easy transmission of this parasitism. However, the problem due to strongyle nematodes of equines in the study area was given less attention because of its sub clinical nature. Hence, strategic deworming using full dose broad spectrum anthelminthic drugs and rotational grazing program should be implemented to reduce pasture contamination and infection. Further research should have to be conducted to identify the degree of drug resistance pattern and feaces should be cultured to identify the species of strongyle parasite present in the study area.
